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POSITRON AND GAMMA-RAY CASCADE-EMITTING NUCLIDES 
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yugh most of these applications have been made with slow or thermal 


neutrons, examples of fast neutron radioactivation are beginning to be 


reported. Turner?* has determined silicon and aluminium with fast 


neutrons produced by an accelerator. Leddicotte et al.® have recently 
-d fast neutrons from a reactor to determine trace sulphur, nickel, 
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neutrons with ®Li he nuclear reaction *Li(n,a)8H, to determine 
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tantalum metals by 1e secondary nuclear reaction !%O/(n,t)!®F. 


18 decays with } on emission and a half-life of 112 min. 


APPLICATIONS OF NEUTRON RADIOACTIVATION ANALYSIS 


Use of accelerators as neutron sources 


Low voltage accelerators of the Cockroft-Walton and Van de Graaff 
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des précipitations 


Ir au ulvre €¢€ 


faluminium en 


le chrome, puis en 


xvae a¢ manganese 
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RESULTATS DES ANALYSES SYSTEMATIQUES 
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ANALYSE DE L’ALUMINIUM ET DU FER DE “ZONE FONDUE” 


qui Caractérise cette méthode, ce sont les rendements en général trés 

des s¢parations chimiques effectuées. Dans le cas des métaux de 

haute pureté elle s' applique trés aisément et permet de s'assurer trés rapide- 

pureté globale d'un produit en ce qui concerne environ quarante 

> éléments. Dans le cas du fer purifié par “ zone fondue ”’, elle 

mettre en évidence, dans l’exemple donné, une pollution en 

1olybdéne provoquée par une nacelle insuffsamment pure. Dans 

aluminium purifé par “ zone fondue ”’, elle montre la trés grande 

| obtenu et révéle que les impuretés principales en ce qui 
éléments dosés sont alors le scandium (qui se trouvait a 

concentration relative dans |’aluminium industriel) et le manganése. 

Evidemment, tous les éléments qui peuvent étre dosés avec sensibilité par 

irradiation dans les neutrons, ne sont pas susceptibles d’étre isolés dans 

une telle systématique. Aussi, un certain nombre d’éléments sont dosés 


parées: baryum, chlore, soufre, phosphore, silicium. 


CONCLUSIONS 
apres irradiation de une semaine dans 


2 sec-! nous pouvons, dans des 


aine d’éléments avec une sensibilité 
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DETERMINATION OF TRACE ELEMENT 
DIFFUSION IN QUARTZ AND IN GERMANIUM 


G. LELIAERT 


roblems have been studied. One concerns the mercury 
vapoul ibe The other concerns the arseni 


in electronically pure germanium samples 
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MERCURY DISTRIBUTION IN QUARTZ TUBES 


iry the radioisotopes !**H¢@ (tf, 


, min) are obtained. The short-lived 
idy of the radial distribution as it necessitates 


: . ’ 
ana separation procedure. In our probiem a ionger 


needed in order to determine at least 10 parts/million 


amounts of silica matrix. We can calculate that a 


at the neutron flux available of 10'* neutrons cm~? 
jal activities represented in Table 1. The induced 


g elements are also given. 
Table 1, the activities of }**Hg and *°°Hg produced 


he determination of 0-1 ue of mercury. The interferences 


« 4 avy 4 764 ‘ r4 . ¥ > ne 
. **ANa, 28°W and 7*As are slight after 8 days. Interferences. 
jue to +*44Sb, 2°MAg. 18274 and Zn, increase as a function of time, 


makes chemical separation necessary. 


When mercury is precipitated as the sulphide in 1Nn hydrofluoric acid 
{ mercury carrier, good decontamination can be obtained 


addition 
the isotopes ®Zn, #87W, *4Na, #*K and 3**Ta. On the other hand co- 


ipitatior antimony, arsenic, copper and silver can occur. 
he acti measurement of the isolated mercury can be made in two 


1 Deta energy 


E.C.) of 197H¢ 


fresting because the maximul 


208 keV and the electron capture 
' th low efficiency, by the A; radiation. 


lirert na 
recti inc Wl 


> ke\ phot peak 


is considerably better when the 77 keV 


Using a gamma spectrometer, impurities 


results corrected 


and tne 
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Results 


PHOSPHORUS AND ARSENIC DISTRIBUTION 
IN GERMANIUM SAMPLES 

















TRACE ELEMENT DIFFUSION IN QUARTZ AND IN GERMANIUM 


IV PY and As’, as is shown 


in the distribution coefficients (D, values) of Ge 
in Figure 2 However, column experiments did not agree with the values 
under batch conditions Eventually elution in hydrofluoric acid medium 


} ; } 1 1 " 
appiea 1ollow ed by a chemi ai separation ol arsenk and phospnorus. 


Experimental 


For analysis of the radia! distribution of arsenic and phosphorus, a 
cylindrical germanium sample weighing about 4 g is irradiated for 24 h in 


a neutron flux of 10'* neutrons cm~* sec~?. Standard samples containing 
ammonium dihydrogen phosphate, ammonium sulphate and arsenious oxide 
a small piece of germanium are added. 

One hour after irradiation the samples are dissolved gradually in a 
mixture of il of concentrated hydrofluoric acid and 0-5 ml of nitric acid 
4 1¢ fractions obtained 5 meg of arsenic and 5 mg of 
phosphorus carrier are added, after which the solutions are diluted with 
distilled water until 0-3n with respect to hydrofluoric acid. 

Che solutions are poured onto Dowex I (8 columns 12 cm high, 
diameter). As’ and P’ are then eluted with 100 ml! of 0-5n hvdrofluori 

To the eluate are added immediately 0-5 eg of boron trioxide and 

drops of a 10 per cent solution of potassium iodide, after which arseni 

trisulphide is precipitated by means of hydrogen sulphide. The solution 

is kept for 2 h at 80°C, and saturated again with hydrogen sulphide. The 

precipitate is filtered off on SS 589° filter paper and washed with 20 ml! of 
0-5n hvdrofiuoric acid 

[he filtrate containing **P is further acidified by means of nitric acid 

until! a 2N nitric acid solution is obtained, Since fluoride 
masked by the boric oxide, phosphorus can be precipitated as 
n phosphomolvbdate Ihe precipitate is filtered off on SS 589° 
76As—77As mixture are made by means of 


hracene detector beta spectrometer The #*P is measured by means 


Geiger—Miller detector. Purity is checked by gamma spectrometry 


na decay control. 


Discussion of results 
licate the presence of 0-10—0-15 parts/muillion of 
yut the germanium sample Phosphorus content, on the 


10 parts million, and seems to be slightly enriched 


n.p)**P cannot » regarded as a! 
irradiation conditions. This has been 


rmed DV n,* 1 (n.p) reactions. 


the germanium sample 
1adow, the germanium 
Iwo days after 
1 off again. The 


and with that 
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DISCUSSION 
LIUNGGREN (Sweden Metallurg 
appropriate to use an inactive tracer which then determined by 
activation anaiysis In some recent work carried out in Sweden gold 
een used as a tracer for determining the refractory wear of an electri 
irnace Suitable amounts « rol were added to the refractor bricks 
in the bottom of the furnace I seri ot runs sampies were taken ol 


consecutive steel melts and analysed fo iid by radioactivation. A rapid 
chemical separation was used because of an interfering chromium activity 


in the stainless steel Concentrations of gold down to 0-01 parts/million 


were easily detected. We have also used lanthanum and dvsprosium for 


the labelling of slag, bot! 1 order to determine the total amount of slag, 


and also to investigate the origin of non-metallic inclusions. 





A METHOD FOR THE DETECTION OF 
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DETECTION OF MERCURY BY RADIOACTIVATION ANALYSIS 
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Considerable experience has been gained with the method in that several 
ulvsed. Difficulties due to 
bone from humans. 


has been 


samples been an: 32P brems- 
‘re encountered in attempts ana! 


possibly be overcome by the subtraction method as it 


applied in similar cases by Dr Leddicotte. 
Improvements in the method may be accomplished by the use of 
proportional counter spectrometr y-line is converted to an 
1¢e ampoules have to be opened before 
flux of the material testing 


appreciable degree. In this case tl 
the measurement. In the near future the high 


become available, which will greatly enhance the possibilities 


reactor R2 will 
of this and other activation analvsis work in Sweden. 
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ANALYSIS 


anniniuati 
t 13 9( ‘ 
half- il¢ 
nl im measured | 
alter the end of the latiol } alter irradia- 
subtracting 
pure cerium oxide. 
thirteen-minute 


ver‘ 


<rTYy 


cerium oxide and it \ \ ? l iT Oo detect a much smaile! 


amount of praseodymium. 





DETERMINATION OF TANTALUM IN 
HIGH-TANTALUM FERRO-ALLOYS 


supposed 


per cent < a] l. lo assess 
oI turning were irradiated 
standards. The induced 
trometer, the 


ramryr 
alti 








DETERMINATION OF TANTALUM IN HIGH-TANTALUM 


FERRO-ALLOYS 
All 


ii Crrors represent maximun experimental Variations 


} 
an agreed 


cent for the tantalum content is the mean 
Swedish ee), 18-6 per cent (British referee) and 
industrial a 
| 


an industrial analysis, and no 


expianauol 


n discrepancies in the results for 
tn Sal npie. 
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INTERMETALLIC DIFFUSION IN 
GOLD-LEAD SYSTEMS 


and E. GERMAGN 


PRESENT MEASUREMENTS 
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means spe trometer. 
gated range ¢ vas widened between the 


) 


and ; he results are not yet complete. 


qaeduced that 


rate to an\ al 1 extent. (orrections 


coincide, Dut it 


parametel! 


onsidered ; he up] We consequently 


activation energy gold in lead is 
is results seemed to indicate. It is nevertheless 
remarkable th: 


h reasonably accurate results were obtained even before 


radioactive tracers were available. 
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RECOMMENDED TEST SUBSTANCES FOR THE 
MICRODETERMINATION OF CARBON 
AND HYDROGEN 


either aireaqdy 


of time and are 

to the latter generalization are noted). 
commercially available in a sufhciently pure 
nt-day methods, or 

means to meet 


lor carbon 


ig elements which may cause interierences in 


determination. 


Suppiemented as 


needa arises. 





rt 
mit 
ny 


eae | 
Moyo 
4 





e-O NA “() pyul[topun UIC sey }I “Yo pypunodl UII sey InBY ISP] ou) IU NM ‘Popaesoisip uvogq 
sey DINGY SL] VY “COO-O UBY) Sse] SI JBUTIOIp Pally ou) JIIIU MA ‘JEU IP PUO IIS 9} O} UDATS Que SINS IJIV}UD od oT] 
LS61 “OVA '11'T P48) JO SIYSIOMA QHUIOVY UO 


UOTSSILULUO: ) oy) Aq pasodoid SOU) J1v pysn SPUBIOM NMUIOJe ay) ‘sasejyuaoi0d pue SPYUBIOM myn QpOUl jo UOTPE]N 0 ee 9) 10] 


S39}0N 








en’ ) UTE 


HEMISTRY 


M'oO*H* yepeyjyyd proe 


( 


Orn’ 


Al 


niycisoud 


ANAI 


)} 


PMV MuUOSIByAttot 


VNO EH yp 


TION 


S°N'H 
So"'n 
SN*O ET 

SNtO*H" 
SION HE 


SEC 


rou! 


'TrO"H 








SECTION OF ANALYTICAL CHEMISTRY 


COMMISSION ON OPTICAL DATA* 


REPORT ON CALIBRATION OF WAVELENGTH 
AND PHOTOMETRIC SCALES OF 
NON-RECORDING SPECTROPHOTOMETERS 
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1. INTRODUCTION 





2. NOMENCLATURI 





3. THE WAVELENGTH SCALE 


PROBLEM 


May nave 


emain the same, unles 
With a wide entrance 
fal] 
deviation than 
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Trays 
{f the rays is not 
wavelength changes 
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radiation in 


screen 


Keqd ll ne 
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dispersion 
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but do not appear to have made the correction for the phase 
reflection at the metal surfaces. This mav make a difference 
several angstroms when carrving over t 2000 A ar eflective gap 


separation determined at 3500 A, for gaps as small as those actually used 


10-* cm Heidt and Bosley obtained absorbance wave 


y placing a narrow-gap etaion in the sample compartment of the 


tometer, and standardized the gap by superposing the record 

ydrogen lines occurring in the lamp used for the ultra-violet. From 

estimates may be made of the positions of the maxima and minima 
these were used heck the wavelencgt! *s. If found necessary, a 

wipbration u - constructed. 

Buc and Stearns* used an analogous device which produced interference 


lringes by polarization with a retarding plate. If a medium other than 


used, the dispersion of the medium must be taken into account. 


ai 


4. EFFECTS DUE TO FINITE WIDTH OF SLITS 


rophotometer may have to be 

energy reaches the tor. Used in conjunction 
continuous radiation, » exit slit will pass light having 
avelengths The range will be ¢ ‘r, the wider the slits 


tne n of the instrument t oO be impure, 1 


il 


if very different wavelengths is present owing t 


4.1— Width of band of wavelengths passed. (Diffraction ignored 
Suppose F, and F, are the focal lengths of the collimator and “ camera 
nses respectively. Imagine a finite entrance slit, of width WW’, and a narrow 
If D is the angular dispersion (d6@/dA), W,/F, = Dé » that the 


hs emerging through the narrow 
W,/F,D 


Considering rays from 


iow emerging irom 


matched to the width 


Effect of diffraction 


, . “ntrar 
a Narrow ¢ alice-si 


a monochromatic source of 


line-image due to diffraction. 
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Variation of flUx passed with wavelength 
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wanted radiation. ith continuous 
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is proportional! to the 
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iower transmuissio 
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ipp se 
vanted wavelength. and 


wavelength 


measurement ol he spectrophoto- 
A special case 
onging to two Oo! 
apparently the true 
could be show 


DSOTDUO!I Danas in 


double mono- 
use of auxiliary 


Intensity ol unwanted 


etween two types oil 
wavelencact} re ny 4 nted +6 f y 
vVaveiengetn re 1 wanted al 


‘Dand being measurec 


measure the apparent 
peing investi- 
1aent radiation an 


ittered 
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PHYSICAL ABSORPTION METHODS 


7.1—Variable aperture 
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6—Inverse square law of 


8. CHEMICAL ABSORPTION METHODS 
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publishnea 
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9. ELECTRICAL METHODS 


photoelectric spectropnotomete tne simplest wa 
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linearit 
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Che 
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ne potent 
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considered 1s a potent 
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10. PREFERRED METHODS 


12. NOTE ON EFFECT OF TEMPERATURE 


3. NOTE ON ABSORPTION CELLS 


References 








SECTION OF ANALYTICAL CHEMISTRY 
COMMISSION ON ELECTROCHEMICAL DATA 
and 
SECTION OF PHYSICAL CHEMISTRY 


COMMISSION ON PHYSICO-CHEMICAL 
SYMBOLS AND TERMINOLOGY 


REPORT ON THE STANDARDIZATION OF pH 
AND RELATED TERMINOLOGY* 


~ssential elements 


of detail exist. It 
ll nationa! 


ulreaagy achieved 


be extended to 





2. DEFINITION OF pH 


3. STANDARDS 





ANALYTIC 


\l 
erican Standard specif 


HEMISTRY 
ca temperature 


ct 


vith pH values 
irom 2 1 


ir potass 


lum 








strictly, then the pH of 
standard solution was 
pe o} 


practical significance 


; , : . - 
Standards aliows the use Ol 
ne i tromotive 


lor« e E x 


1 | reference electrode 
s E, and Ff 


of two similar 
solutions S, and S, such 


as near as px yssible to 
ng linearity 


petween 


id especially recommended when the 
isive i@CTI d -- a ass electrode 
completes our re he definiti 
experimental quan r 
itv ¢ eth 


ym and measurement of the 
depends on 


molalities, 
present 


10on of pH values 





4. IONIC ACTIVITY COEFFICIENTS 
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the thermodynami 


le present, sav HBr. these conventions 


possible which treats all ionic species 
opinion, aesthetically satisfying, but it has little 
mean activity coefficients of 
not known. In the more genera! 
re complicated. 
much simpier ioughn less symmetrical! 
special Ise is to define the activity 


exceeding 0-1, by 


where A has : h temperature the value given by the theory of Debve 


and Hiickel anc has a specified value; that recommended is , 


mole 
Once the value of the activitv coefficient of the chloride ion has been 
f 


value mav be combined with the value of 


. r } 
1a Value ol 7 HY} or my Yu - 10819!" Hy H- 


pH OF STANDARD SOLUTIONS 


pH lues have been assigned to four standard 
Standard and to one of n th ritish and 
these values 


tandard solution S by 


is determined according to the convention 


6. APPROXIMATE INTERPRETATION OF pH 


verified that this same 

uracy of —0- or better for all aqueous solutions 
t exceeding 1, prov the pH lies between 
recipe would be 
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COMMISSION ON MICROCHEMICAL TECHNIQUES* 


TERMINOLOGY FOR SCALES OF WORKING IN 
MICROCHEMICAL ANALYSIS 


Microchemical Techniques recommends the 


of scales of working in chemical analysis in order 
he existing coniusion, particularily in the designation 


than | mg ol sample. 
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RECOMMENDATIONS FOR TERMINOLOGY 
TO BE USED WITH PRECISION BALANCES 


EMPFEHLUNGEN ZUR TERMINOLOGIE 
BEI PRAZISIONSWAAGEN 


RECOMMANDATIONS SUR LA TERMINOLOGIE 
CONCERNANT LES BALANCES DE PRECISION 


alancing, upon the 
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APPLICATIONS ANWENDUNGEN 


APPLICATIONS 


andara deviatio 


Wageverfahren 


sollen beigefiigt 


: — . 
indara aes indications de 
Des précisions ¢ 


habileté expérimentale de 











0005-0 -002 

















1) 
\bweichu eeranz rc von cwNull, 
Be LITT Armverh: 

bericntigt werden. 
La pesee qcirecte est co 
Daliance a '\ - La 


rrigee pal soustraction 
pesee directe, la 
ju rapport de 


utilisée pour 


‘vier doit étre corrigée en tenant 
indication de la balance non chargée. 








SECTION OF ANALYTICAL CHEMISTRY 


PRELIMINARY RECOMMENDATIONS ON 


NOMENCLATURE AND PRESENTATION 
GAS CHROMATOGRAPHY* 


OF 


DATA IN 


auspices oi I 


lor a Standard t 
Dr D. Ambre 
A. I. M. 
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jute temperature 
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determination is simplified to the measurement 
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nt volume with temperature 
reported at least two temperatures 
sufficiently extensive, 
relative retention against 


the absolute iperatul Variation of specific retention 
' | neans of an Antoine 


be expressed 


C are co 


interpolauol 


ariables should be published with any 

quantitative in nature 

support 
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he column; 
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: : . 
iengtn and internal Gliamete! 


and outlet pressures; 
method of measurement 

accuracy Ol te mperature control; 

cell geometry. 


arrier gas anc 
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APPARATUS PERFORMANCE 
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by the equation 
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retical plate number may vary with the compound 
The npound used should be specified. 

retention and 1 in equation (10) must be 
ionless the corrected retention 

ist also corrected for pressure 
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perat 


now are usuaily made at roon tempera- 
ust thereciore be made la Caplliary now- 


pressure drop across the meter must be considered: with 


meter 1 1, the 
wet flowmeters allowance must be made for the Vapour pressure 01 wate! 
If f he fi rate of the -d gas determined from the flowmeter at 

is the vapour pressure of water at the temperature 


. . : 
ne partial pressure ol the carrier gas, Py 1S given Dy 


temperature; the 
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ol the temperature ol 
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DISSOCIATION CONSTANTS OF ORGANIC ACIDS 
IN AQUEOUS SOLUTION 





ABTEILUNG FUR ANALYTISCHE CHEMIE 


KOMMISSION FUR ELEKTROCHEMISCHE DATEN 


DISSOZIATIONSKONSTANTEN ORGANISCHER 
SAUREN IN WASSERIGER LOSUNG 





INTRODUCTION 





EINFUHRUNG 


Keilt der 


qualitative Angaben 


bei eine: 











I. SURVEY OF METHODS OF MEASUREMENT 


l. GENERAL REMARKS ON THE DISSOCIATION 
OF ACIDS IN WATER 





UBERBLICK UBER DIE MESSMETHODEN 


1. ALLGEMEINE UBERLEGUNGEN ZUR DISSOZIATION 
VON SAUREN IN WASSER 





> DETERMINATION OF DISSOCIATION CONST ANTS BY 


CONDUCTANCE MEASUREMENTS 
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2. BESTIMMUNG DER DISSOZIATIONSKONSTANTEN AUS 
LEITFAHIGKEITSMESSUNGEN 





(a) Method of Davies 


(b) Method of MacInnes* 





SSSERIGER LOSL 
zugangliche Gre 

le interionis« 
Bei Kenntr 
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(a) Methode nach Davies ®* 
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I. TABLES FOR THE CALIBRATION OF 
GRATING SPECTROMETERS IN 
THE RANGE 4300-600 cm 


INTRODUCTION 





COMMISSION ON MOLECULAR STRUCTURE AND SPECTROSCOPY 


built and a broader effort can be made in the measurement, evaluation and 
tabulation of standard wavenumbers, these tables are believed to represent 
very nearly the best that can be done with existing data. They are con- 

» reliable to +0-03 cm~ or better, except in those cases where 


n or another as stated, the values are less accurate 


SOURCES OF DATA FOR THE TABLES 
data in these tables are presented as wavenumbers in 
mission believes that there are important reasons for 
ather than wavelengths in infra-red spectroscopy. 
ilated from wavelengths measured 
racy with which the 
acy is considerably 

acy of the 

essential 
ytion lines. 
pe tro- 
tandard 


bers 


STANDARD WAVELENGTHS AND WAVENUMBERS OF 
ATOMIC EMISSION LINES 


lor (4 


taining mercury- 
n electrode-less, 
wave- 

nea cepted 


several features 


ise. The lamp 


| ntense and 
ons the green line of mercury-198 is recom- 
spectroscopic wavelength measure- 

ias been observed in the position 
gas, but in ordinary uses 

he mercury-198 lamp with 


charge equipment can be obtained from commercial 
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TABLES FOR THE CALIBRATION OF INFRA-RED SPECTROMETERS 


Many atomic lines have been measured with high precision by the use of a 
Fabry-Perot interferometer, and these lines, which fall mainly in the visible 
and ultra-violet regions, can be used in higher orders for calibrating infra- 
red spectrometers. The iron spectrum has been used as a secondary standard 
for many years, and by 1955 precise measurements were reported® from 
several laboratories on 575 iron lines between 2500 and 9400 A. In 1957 
Stanley and Meggers® reported the wavelengths of 103 iron lines measured 
with a Fabry-Perot interferometer in the range from 2900 to 4100 A. In 
view of the wide availability of tables of wavelengths of the iron lines, they 
will not be included here 

The spectra of the rare gases are rich in lines in the visible and near infra- 
red regions. A large number of lines in these gases have been measured with 
a Fabry-Perot interferometer by Meggers and Humphreys’. Paul and 
Humphreys* have extended the interferontetric measurements of the 
spectrum of neon, argon, and krypton to 2 uw. Recently Burns, 

Longwell® have made many determinations of the wavelengths 

of neon. The wavelengths liste le A are mainly from their work, 
except for some lines which are from the references 7-11. Table B gives 
additional neon wavelengths which have been calculated by the combination 


| 


principle". Also, Burns and Adams"® 


have made many measurements of the 
wavelengths of the lines of argon. Their v ss are listed Table C with 

some additional lines by other workers 
Tables C, D and st the intense line argon, krypton and xenon with 
wavelengths grea han 7OOO0O A he -d values are experimentally 
determined pt u se lated values are : By 
lines 
tables have been he agreemen he experi- 

is excellent 


5, 10 and 1] Additional lines with wavelength 


found in the paper of Meggers and Humphreys’ 
Rossman and Nielsen! have used the higher o 


r calibration in the region from 10 to 


intercomparis nm 
errors on accoun ons of the optical properties of the grating 
However, w modert gs of hi yuality, the use of higher orders is 
quantitativel Satisiact 

Several lines of me ry ave *n measured with 
interferometer in the infra-red region by P: and Humphreys® 
workers!*, and ‘ Che results reported in these papers are listed 

There ; number of lines in the infra-red region which 

but not with an interfero1 

estimated that tne } .. l ne iwe. correct lt ie part In LUU.UUU 
ew VU | cm Lhese lines have been reported by Plyler, BI ine, and 
well'®>, Meggers ° and H iumphreys and Kostkowski'’ A selected list of these 
lines 1 vel It should be emphasized that these lines should not 
be use wr high precision measurement, e pecially in the regions where more 
precisely measure 


1 lines of neon, argon, krypton, xenon and mercury-198 


are available. They are useful in higher orders since the uncertainty of the 


} 


wavenumber is inversely proportional to the grating order 
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Table D. Intense emission lines of krypton, 7400-20,000 A 
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lines in the infra-red 
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Table H. (continued) 
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accurate In 1953, Edlén** proposed tl ollowing relation for the 


retraction of standard air 


AZ in microns 


ian, Bozman and Meggers? nave cak 


in alr to wave imbers i 
Lhese ti 


ired in 


on trom 2Z—¢ u 
When inknown wave 
air wit! respect to stand 
course necessar’ 
wavelength 


described on | in the section . r the of the Tables 
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Hoffman?* on the fundamental band of 

Again the agreement indicates an 

least for lines of small J-value. The calculations 
1d co-workers on the hydrogen cyanide funda- 
ye accurate to one part in one million, 
lrogen cyanide 

1000 cm~! 
ra-red, they 


ot intra- 


H, and CO, 
oH, are aiso 
"a in 

band 

esent 

tories in 


er than 


id 1600 cm~ are in a special cate- 


| 


ost convenient for calibration purposes 


ber of peaks and broad wavenumber range. 


very sensitive to resolution and the individual lines are 
This makes both bands very difficult to 


easily broadened pressure 
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measure precisely, and also unreliable for calibration use. The band at 


3700 cm is part ilarly bad because of the overlapping of the two funda- 


mentals in this region. We are therefore placing the two tables of wave- 
numbers for H,O at the end of the set of tables, and are estimating the 


wavenumber accuracy for these bands a i cm 








PROCEDURES FOR USE OF THE TABLES OF 
WAVENUMBERS 


ne two prin ipal limitations on the accuracy with which wavenumpDer 
be made in spec trometers of moderate resolution (0-2 


} tr 


producibility of reading a specific point in a recorded 


spectrum (¢ the position of an absorption-line maximum) and the repro- 


ducibility of the instrumental setting corresponding to a specific wavenumber 


[he first of these is basically set by the signal-to-noise ratio, and therefore 
in calibration of spectrometers the signal-to-noise ratio should be as high 


as possible (see p. 558 The instrumental setting is indicated in different 


ways by drum numbers, scale readings, pip numbers and so on, which are 


related to the setting of the grating or Littrow mirror. The reproducibility 


of the instrumental setting can be measured by repeated running of the same 
sharp-lined spectrum at high signal-to-noise ratio and slow scanning rate, 
and observing the magnitude of apparent changes in positions of the line 
maxima. 





Che calibration curve method 


Interpolation method 


Superposition method 
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WAVENU MBERS FOR THE CALIBRATION OI] 
PRISM AND SMALL GRATING SPECTROMETERS 
RESOLUTION 0-5-10 cm) IN THE 
RANGE 3950-600 cm~ 








Il. WAVENUMBERS FOR THE CALIBRATION 

OF PRISM AND SMALL GRATING SPECTRO- 

METERS (RESOLUTION 0-5-10 cm~') IN THE 
RANGE 3950-600 cm™ 


INTRODUCTION 


Many of the current applications of infra-red spectroscopy to the elucida- 
tion of structural and analytical problems of chemistry involve the measure- 
ment of the spectra of materials in condensed phases. Such spectra do not 
exhibit the rotation—vibration fine structure shown by many molecules in 
the vapour phase. Fine structure bands, with half-widths of less than 2 cm~ 
occur occasionally in association with the lattice vibrations of crystals, but 
most solids and liquids exhibit structure-less vibration absorption bands, the 


half-widths of which are seldom less than 2 cm~! and usually greater than 


5 cm 


vestiga of such spectra it has been customary to employ 
prism spectrometers. The resolution achieved by these instruments depends 
yn the optical design and the nature of the prism material; it may also 

widely for the same spectrometer in different regions of the spectrum 


more elaborate prism spectrometers in current ise may achieve 


nominal spectral slit widths in the range 1-2 cm~', but they are severely 


-limited. To obtain an acceptable signal-to-noise ratio it is usually 
hi 


energ?gy 
gh amplifier gain combined with 


ie 


necessary to use wide slits, or else 
narrow electrical band-pass frequency. Widening the slits leads directly t 
a reduction in the resolution, while decreasing the band-pass frequency 
s a virtual loss of resolution and increases the instrumental distortion 


use 


fthe band shape. These latter effects may be partly offset by a reduction in 


the scanning speed, but there are practical limits to the use of such corrective 


| 
measures. In view of these considerations, most prism spectrometers are 
operated at nominal spectral slit widths exceeding 2 cm~* and commonly in 
the range 2-10 cm~ 

Becau of their greater overall efficiency, increasing 

ill grating spectrometers 1! the measurem 
tra When so used the most efficient operatins conditions ol the 


from those applicable to the measurement of vapour 


] 


spectrometer will aitier 
broadness of the bands 


pha e vibration—rotation spectra The intrinsk 
permits the use of wider slits without loss of structural detail or significant 


) 


distortion of the spectrum. Optimal spe« tral slit widths in the range | 


cm™~! can often be used, permitting higher signal-to-noise ratios and faster 
scanning speeds 
The wavenumber calibration tables in Part II have been prepared by the 
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ARRANGEMENT OF THE TABLES 
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Measurements at lower resolution: Charts 1 


As the 


| 


harts 35-3' liquid and solid phase calibrant materials for small 


prism spe meters 
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of limitations inherent in the optical and mechanical design of these smaller 
instruments, it is unlikely that spectrometers of this type will be capable of a 
precision better than +1 cm! through most regions of the spectrum, and it is 
more convenient, and probably no less accurate, to calibrate with carefully 
measured vibrational bands from the spectra of selected liquids and solids 
It is the view of the Commission that more extensive measurements of this 
kind are desirable to provide a wider range of liquid and solid phase spectra 
suitable for this purpose. In Charts 35-39 the spectra of liquid indene and of a 
polystyrene film are reproduced. The provisional band positions listed in 
the accompanying tables are taken from the data of Jones, Jonathan, 
Nadeau and MacKenzie (Spectrochim. Acta, in pre for indene and of 
Plyler, Danti, Blaine and Tidwell (7. Research Natl. Bur. Standards, 64, 29 
1960)), and Jones and Nadeau (unpublished) for polystyrene 
Collectively these spectra provide approximately one hundred provisional 


alibration points, most of which should be within the resolution capabilities 


# the small prism spectrometers under consideration These data should 
| 


allow calibration of such instruments with a precision of | cm! providing 


spectral slit widths of 10 cm" or 


Preparation of gaseous samples 


[he majority of the gases are readily obtained from commercial 


Deuterium chloride is conveniently prepared by the drop-wise action of 
leuterium oxide on phosphorus pentachloride at room temperature 
Deuterium bromide is similarly obtainable from deuterium oxide and 
phosphorus tribromide with gentle warming. Deuterium cyanide can 


prepared by t ion of dideutero sulphuri acid on potassium cyanide, or 
alternatively ! hospho pentoxide, deuterium oxide and potassium 


inide as described by Richardson (7. Phys. Chem., 19, 1213 (1951 
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